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AB In the present study, electroporation was used to test the 

ability of spermatozoa to carry foreign DNA into the bovine oocytes. 
Frozen-thawed bovine spermatozoa (10 (7) /ml) were electroporated 
using six different combinations of voltage (500, 1,000, or 1,500 V) and 
capacitance (1 or 25 microFarads) in the presence of 1 mg/ml of plasmid 
pRGH527. The portions of plasmids retained by sperm cells after three 
washings (stable for ten washings) were 4.3, 5.5, 5.1, 6.0, 6.8, and 5.8% 
for 1 microFarad, 500, 1,000, and 1,500 V and 25 microFarads,. 
500, 1,000, and 1,500 V, respectively. Nonelectroporated cells have 
retained only 1% of plasmids. In the same experiment, 
electroporated spermatozoa were acrosome reacted by treatment with 
ionophore A23187 to evaluate the fraction of marked plasmids joined at. the 
acrosomal membrane. The results show that 3.5, 5.0, 4.4, 5.0, 6.3, and 
4.4% remain tied to the ionophore- treated sperm. Only 0.7% of plasmid was 
retained after removal of the acrosome of nonelectroporated cells. 
Acrosome reaction was not significantly induced by the electrical field 
(EF) (P less than 0.005). EF decrease motility significantly for greater 
than 100 V in 0 . 3 M mannitol (M) and mannitol-TALP (MT) (l/l) media and 
greater than or equal to 500 V (P less than 0.05) in TALP medium. The 
retained plasmid rate was compared between TALP medium M and MT media and 
resulted in a percentage of 1.0, 2.5, 6.5 at 1 microFarads, 10 0 V, and 
0.9, 3.8, and 3.8 at 25 microFarads, 100 V in TALP, MT, and M medium, 
respectively. Sperm cells electroporated at 1 
microFarad, 500 or 1,000 V, 25 microFarad, 500 V or 

1,000 in TALP medium hold plasmids in proportion of 5.2, 5.4, 7.4, and 
6.0%. Electroporation above 100 V in M and MT killed the cells. 
In a part of this experiment, spermatozoa electroporated in the 
presence of radiolabeled plasmids have been treated with DNase I and 
results revealed that 35, 28, 54, 58, and 3% of marked DNA remains in 
sperm cells following digestion after electroporation in TALP 
(1,000 V, 1 and 25 microFarads), M medium (100 V, 1 and 25 microFarads), 
and control, respectively. Using in vitro matured bovine oocytes, the 
electroporation conditions were correlated with the fertilization 
rate (85% for control and 55% for electroporated spermatozoa) . 
Autoradiography of embryos following fertilization indicated the presence 
of plasmids in the cytoplasm and in the zona pellucida. (ABSTRACT TRUNCATED 



AT 400 WORDS) 
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AB OBJECTIVES: We have examined the conditions required to obtain optimum 
transfection efficiencies for human umbilical vein endothelial cells by 
transduction with a plasmid conferring neomycin resistance. MATERIALS AND 
METHODS: Preliminary studies examined the effects of electric discharges 
using the Biorad Gene Pulser on endothelial cells. Post- 
elect roporat ion, there was a significant decrease in cell survival 
with increasing voltages (100-400 volts; p = 0.03), capacitances [125-960 
microFarads (microF) ; p = 0.02], number of electric pulses (1-2; p 
= 0.03) and decreasing cell concentrations (p = 0.01). The optimal cell 
concentration was 3 x 10(6) cells/ml. Transfection studies utilised the 
neomycin resistance expressing plasmid, pTCF; transf ectants were selected 
with the neomycin analogue G-148. RESULTS: Electro- transf ection was 
optimised with increasing voltages (p = 0.02) and capacitances (p = 0.01) 
using a single pulse. Optimal transfection was obtained using 400 volts 
with a capacitance of 960 microF using a single pulse; the median 
transfection efficiency was 10%. Transduced endothelial cells stably 
expressed the plasmid for 12 days and at least two cell passages. 
CONCLUSIONS: The results indicate that endothelial cells can be 
efficiently transduced by electroporation to stably express an 
introduced gene. This may have important implications in vascular 
surgery. 
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AB In the present study, electroporation was used to test the 

ability of spermatozoa to carry foreign DNA into the bovine oocytes. 
Frozen-thawed bovine spermatozoa (10 (7) /ml) were electroporated 
using six different combinations of voltage (500, 1,000, or 1,500 V) and 
capacitance (1 or 25 microFarads) in the presence of 1 mg/ml of 
plasmid pRGH527 . The portions of plasmids retained by sperm cells after 
three washings (stable for ten washings) were 4.3, 5.5, 5.1, 6.0, 6.8, and 
5.8% for 1 microFarad, 500, 1,000, and 1,500 V and 25 microFarads 
, 500, 1,000, and 1,500 V, respectively. Nonelectroporated cells have 
retained only 1% of plasmids.. In the same experiment, 
electroporated spermatozoa were acrosome reacted by treatment with 
ionophore A23187 to evaluate the fraction of marked plasmids joined at the 
acrosomal membrane. The results show that 3.5, 5.0, 4.4, 5.0, 6.3, and 
4.4% remain tied to the ionophore- treated sperm. Only 0.7% of plasmid was 
retained after removal of the acrosome of nonelectroporated cells. 
Acrosome reaction was not significantly induced by the electrical field 
(EF) (P less than 0.005). EF decrease motility significantly for greater 
than 100 V in 0.3 M mannitol (M) and mannitol-TALP (MT) (l/l) media and 
greater than or equal to 500 V (P less than 0.05) in TALP medium. The 
retained plasmid rate was compared between TALP medium M and MT media and 
resulted in a percentage of 1.0, 2.5, 6.5 at 1 microFarads, 100 
V, and 0.9, 3.8, and 3.8 at 25 microFarads, 100 V in TALP, MT, 
and M medium, respectively. Sperm cells electroporated at 1 
microFarad, 500 or 1,000 V, 25 microFarad, 500 V or 1,000 in TALP medium 
hold plasmids in proportion of 5.2, 5.4, 7.4, and 6.0%. 
Electroporation above 100 V in M and MT killed the cells. In a 
part of this experiment, spermatozoa electroporated in the 
presence of radiolabeled plasmids have been treated with DNase I and 
results revealed that 35, 28, 54, 58, and 3% of marked DNA remains in 
sperm cells following digestion after electroporation in TALP 
(1,000 V, 1 and 25 microFarads), M medium (100 V, 1 and 25 
microFarads), and control, respectively. Using in vitro matured 
bovine oocytes, the electroporation conditions were correlated 
with the fertilization rate (85% for control and 55% for 
electroporated spermatozoa) . Autoradiography of embryos following 
fertilization indicated the presence of plasmids in the cytoplasm and in 
the zona pel lucida. (ABSTRACT TRUNCATED AT 400 WORDS) 



